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siRNA knocking down the expression of NEK2 gene enhances the chemosensitivity
of colorectal carcinoma cells to S-FU
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[Abstract] Objective: To investigate the effects of RNA interfering NEK2 (NIMA-related kinase 2) gene on the sensitivity of
colorectal carcinoma (CRC) cell lines to 5-fluorouracil (5-FU) and the possible mechanisms. Methods: The mRNA and protein
expressions of NEK2 in CRC cell lines were detected by quantitative polymerase chain reaction (QPCR) and Western blotting assay,
respectively. siRNAs targeting NEK2 were constructed and transfected into CRC HCT116 and SW620 cells. The experiments were
divided into positive interference group 1 (transfection with NEK2 siRNA1), positive interference group 2 (transfection with NEK2
siRNA2) and negative control group (transfection with si-NC), all the CRC cells were treated with 5-FU. CCK-8 assay, Flow cytometry
and V-FICT/PI Annexin staining analysis were used to observe the effects of NEK2 gene knockdown on proliferation, cell cycle
distribution and apoptosis of CRC cells under 5-FU treatment. Western blotting was used to detect the effects of NEK2 gene
knockdown on the expression of Wnt/B-catenin signaling pathway related proteins in CRC cells under 5-FU treatment. Results: NEK2
was highly expressed in CRC HCT116 and SW620 cells at both protein and mRNA levels (all P<0.05). siRNA NEK2 transfection could
effectively inhibit the protein and mRNA expressions of NEK2 in HCT116 and SW620 cells (all P<0.01). After treatment with various
concentrations of 5-FU, the cell survival rate and IC,,, as well as the expression levels of B-catenin (cytoblasts), C-MYC and Cyclin D1,
in the positive interference group 1 and 2 were significantly decreased, while cell cycle blockage at GO/G1 phase, the apoptosis rate
and the expression level of B-catenin (cytoplasm) were significantly increased (all P<0.01), as compared with the negative control group

(all P<0.01). Conclusion: Silencing NEK2 gene can effectively improve the sensitivity of human colorectal cancer cells to 5-FU, which
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may be achieved by regulating the expression of Wnt/B-catenin signaling pathway related proteins.
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A: The mRNA expression of NEK2 in CRC cell lines were detected by qPCR;
B: The protein expression of NEK2 in CRC cell lines were detected by WB
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Fig.1 The mRNA and protein expressions of NEK2 in CRC cells
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A, B: The mRNA and protein expressions of NEK2 in HCT116 cells were detected by qPCR and WB;
C, D: The mRNA and protein expressions of NEK2 in SW620 cells were detected by qPCR and WB
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Fig.2 Effect of siRNA NEK2 on the protein and mRNA expressions of NEK2 in CRC cells
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A, C: Dose-response curves, correlating drug dose and cell viability, depict the effects of 5-FU on HCT116 and SW620 cell lines;
B, D: Results of half maximal inhibitory concentration (IC,) on the HCT116 and SW620 cells transfected with si-NC,
NEK2 siRNA1 or NEK2 siRNA2, respectively
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Fig.3 Effect of knocking down NEK2 on chemotherapeutic resistance of CRC cells treated with 5-FU
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A, C: Cell cycle distribution in HCT116 or SW620 cells were detected by Flow cytometry; B, D: Cell cycle distribution in HCT116 and
SW620 cells expressed as the meantstandard deviation and presented in form of histogram
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Fig.4 Effect of knocking down NKE2 on cell cycle distribution of CRC cells treated with 5-FU
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Fig.5 Effect of knocking down NKE2 on apoptosis of CRC cells treated with 5-FU

2.6 & M NEK2 ¥ & 5-FU {€ 1& CRC #m o +
Whnt/B-cateninfz 585 AR K & G LA K-F R AR HE T

WB R4 3R C(E 6) &7, HCT116 f1SW6204H
FOFRIREPET-HEE 1 A0 BH P T R 2H 2 B A 5-FU b B )
c-myc-cyclin D1 F14H g #% B-catenin [ 514 7K ~F ¢ [
P50t 20 5 2 R B (2 P<0.01) , 40 il 5 B-catenin )
F 05 KT i 9 4 o TR L R 3 B (38 P<0.01) 6

3 3

NEK2 /& — 22 T 12/ 77 R P , B T NIMA #H
PG F R 51, v B B IR AL 22 AR R A

Z 54 3 O AR VRUE RRE R g B TR
B I 9y e 2E 2 S5 A 0 B 9T FE ™. NEK2 S 3%
185 R A AERI 2 AR DS . B R, NEK 2 7E
R 2R Rk IF H 5 B3 I PR BRARR AR & TS
YA, 1l I RNA T4 Al 98 NEK2 % K 7] 17
iR AT B . Ak, NEK2 AT 3 i i
1 B [ B FR I8 1 (protein phosphatasel, PP1)/AKT
Wnt 5 5 18 B A T 9 40 B xS 46 97 25 9 5-FU 1)
i 2 14 , NEK2 ik 7] i #% B-catenin £ 172 &L X 7E
T 200 P e ) S o DA 55 e 8 4 B X 2R B R JE 1Y
M 25 . SHEN %5128 L, NEK2 55 R Ik 2 = [ M



+ 1218 -

PR AE TR T 2 &, 2020, 27(11)

FURRIRE B35 UGS A R MBS fE [ R 28, NEK 2 J8 i ¥
T8 Wt {5 5 18 B I 2 3E Ui B-catenin 85 1 M 41 L5
IFa) £ B A% 5 4, AR AR 7L e 40 PR T 58 A2 1 i B 4k
I (PR s T B 5256 3% W NEK2 siRNA 45 & 5547
B YA 7 T  25 PEECR BR g AR KOs B . k4, LIU
ZEHE 1 K 2 Oncomine $U4 5 & B, NEK2 7E & 2l Jid
MY R IE , GeneMANIA 43 #1 3E — 25 & I NEK2
55 24 #1 5% 3£ [ BRCA1.BRCA2 . PTEN Al DAPK 1

E‘ Nuclear B-catenin
R
=== c)lin D!
[=——=1 cytoplasmic p-catenin

GAPDH
C > )
é\ﬁ g'\‘@ g&ﬁh

m Nuclear B-catenin
FE=——] Lamn

EE====] CyclinDI

1 Cytoplasmic -catenin

C-mye
GAPDH

SO A W

s

LAEAER , 25 AT 40 MR RS O T RE A
S50 B AT I 25 PR A . B AR BINEK 2 7R
CRC H L A b R38R F 575 TH s 5 CRC 1Y
43 BAFN T 5 A 9% , NEK2 38 3 2048 B-catenin 7E 41 i Y
JE ALY CRC 40 i 3515 4% 28 32 8 JF {2 1F EMT 2 #% .
SR H AT 9% NEK2 ik /K °F 5 CRC HLIT T 24 2% &
IR FEATI IR B>

Relative protein expression

LI\l

Relative protein expression

s ‘ v s
O O oy
o Oio\"“o
‘53(0\0 \)G\e,%&

"P<0.01 vs si-NC group
A: WB analysis on expression levels of cytoplasmic B-catenin, nuclear B-catenin, c-myc, and cyclin D1 in the NEK2-siRNA1, NEK2-siRNA2

or si-NC transfected HCT116 cells treated with 5-FU; B: WB analysis on expression levels of cytoplasmic -catenin, nuclear B-catenin,
c-myc, and cyclin D1 in the NEK2-siRNA1, NEK2-siRNA2 or si-NC transfected SW620 cells treated with 5-FU
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Fig.6 Effect of knocking down NEK2 on the expression of Wnt/p-catenin signal pathway related proteins
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